dNTP binding site in rat DNA polymerase beta revealed by controlled proteolysis and azido photoprobe cross-linking.
Mild proteolysis of rat DNA polymerase beta (beta-pol) generates an N-terminal 8 kDa domain and a C-terminal 31 kDa domain; the 31 kDa domain is degraded to 6 and 27 kDa fragments by further proteolysis [Kumar, A., Widen, S.G., Williams, K.R., Kedar, P., Karpel, R.L., & Wilson S.H. (1990) J. Biol. Chem. 265, 2124-2131]. In the present study, we found that more vigorous trypsin digestion of the 27 kDa fragment of beta-pol produces 10 and 12 kDa subdomains. Thus, rat beta-pol has four distinct proteolytic fragments of 8, 6, 10, and 12 kDa, extending from the N-terminus to the C-terminus, respectively. To map the location of the dNTP binding site(s), intact beta-pol was photoaffinity labeled with 8-azido-ATP or 5-azido-dUTP in presence or absence of competitor dNTP (dATP). The labeled enzyme was subjected to controlled proteolysis, and the resulting labeled peptides were separated and sequenced. Competition with dATP showed that three regions of beta-pol in solution combine to form the dNTP binding pocket as follows: residues 4-40 of the 8 kDa domain; residues 142-206 of the 10 kDa subdomain; and residues 263-280 of the 12 kDa subdomain (alpha-helices M and N). These results are discussed in light of the recent crystal structure of dATP bound to rat beta-pol.